Coal is a sedimentary rock formed from peat that has been subjected to temperature, pressure and microbial action over millions of years. Over time, coal progresses in rank from lignite, to sub-bituminous coal, to bituminous coal and finally to anthracite; a process known as coalification. As the coal increases in rank, the carbon content -and hence the energy content -increases, whilst the moisture content decreases. In Australia, subbituminous, bituminous and anthracite are collectively referred to as black coal, whilst lignite is referred to as brown coal (in Europe, sub-bituminous coal is also considered to be brown coal).
The majority of the black coal mined in Australia belongs to the bituminous category, and is produced either in Queensland or New South Wales. Australian black coal is used predominately as (1) thermal coal, also called steaming coal, for electricity generation and (2) coking coal, also called metallurgical coal, in the iron and steel industries. Black coal is also used in cement manufacture, alumina refining, paper manufacture and for other industrial purposes.
JORC Reserves
As at December 2016, Proved and Probable Ore Reserves of black coal reported in compliance with the JORC Code amounted to 19 800 Mt (Table 1) , of which 12 243 Mt was attributable to 93 operating mines (Table 2) . Australia produced 566.3 Mt of black coal in 2016, 5% up from 2015 levels (539 Mt; Table 1 ). Conversely, during 2016, China reduced coal production and world prices consequently rose due to increased activity in the import market. Higher prices resulted in reduced demand and overall global coal production fell by 6.2% during 2016. According to BP plc, this is the largest decline on record 
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Identified Resources
In 2016, the estimate of Australia's in situ Economic Demonstrated Resources (EDR) of black coal was revised upward to 85 753 Mt, an increase of almost 3% from the previous year (Table 3 While the increase in production has been more or less regular, the coal inventory has ebbed and flowed (Figure 2, Figure 3 ). Between 1998 and 2007, EDR for black coal declined due to the impact of increased rates of mine production and mining companies re- GEOSCIENCE AUSTRALIA Figure 4 shows that most of Australia's black coal EDR is located in Queensland (61%) and New South Wales (36%). Of this, 34% and 29% of recoverable EDR are located in the Bowen (Queensland) and Sydney (New South Wales) basins, respectively. These basins also dominate black coal production. Significant black coal resources are also found in the Surat (12%), Galilee (9%) and Tarong (3%) basins in Queensland and in the Gunnedah Basin (3%) in New South Wales.
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Figure 4. Distribution of EDR of black coal by Australian jurisdiction as at December 2016. Where applicable, the number of mines in each jurisdiction is in brackets after the percentage of EDR in each jurisdiction.
Price and Demand
Australia is the largest exporter of coal in the world with 389. Prices improved in 2016 compared to 2015: the Premium Hard Coking Coal contract price started at US$81/t and finished at US$200/t with spot prices reaching a peak of over US$300/t in November due to production restrictions in China and a resulting increase in demand. Pulverised Coal Injection (PCI) is used widely in steel-making; the finely ground coal acts as an energy source and a reductant in order to reduce the amount of coke required during the steel-production process. During 2016, the Low Volatile PCI contract price was US$69/t at the start of the year, increasing to US$156/t at the end. The spot price reached a peak of more than US$180/t in November. Semi-soft coking coal is also used in steel- 
Production and Trade
The two largest producing black coal basins, 
Domestic Coal Consumption
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World Ranking
In 2016, Australia was ranked number one in the world for coal exports, was the fourth biggest producer after China, the USA and India, and was ranked fourth in terms of recoverable economic coal resources behind the USA, China and India. China is the largest consumer, producer and importer of coal. India is the second largest consumer, producer and importer of coal. As at December 2016, Australia had 152 791 Mt of identified recoverable black coal resources including inferred resources.
Nearly 90% of Australian black coal is exported to overseas consumers. In 2016, Australia ranked fourth overall for coal production, behind China, the United States and India. Australia was the sixth largest thermal coal producer, the second largest coking coal producer (after China) and the largest coking coal exporter.
During 2016, Australia produced 440 Mt of black coal, 389 Mt of which was exported for energy production or coke manufacture. The remaining 51 Mt was used domestically.
The value of Australian coal exports during 2015-16 was $34.5 billion; this was 22% of total resource and energy exports 26 .
World Economic Resources
World economic resource data is affected by the different categorisation of sub-bituminous coal, which is classed as black coal in Australia but as brown coal in Europe. In addition, the term "reserves" in Australia specifically refers to a commercially demonstrated orebody reported in compliance with the JORC Code. In overseas jurisdictions, the term "reserves" is often used more generally and can usually be regarded as equivalent to Australian EDR.
In order for a comparison of world economic resources to be made, BP coal figures were used for Australia. BP estimates the world to have total proved reserves of coal 27 amounting to 1 139 000 Mt. According to the BP Statistical Review of World Energy 2017, as at 31 December 2016, Australia had 13% of the world's total proved coal reserves, and ranked fourth in terms of total recoverable economic coal reserves (black and brown coals together) behind the United States, the Russian Federation and China.
Industry Developments
Overall, during 2015, the coal industry experienced hardship as the coal price continued to decline. A range of coal companies, including large coal businesses, reported financial losses; considered or announced close-downs, cut-backs and sales of mining properties; and generally reported challenges with the prevailing conditions. Conditions improved during the latter half of 2016 partly due to supply restrictions and the International Energy Agency suggested that, although producers may experience reduced urgency to cut costs, supply discipline and price volatility will continue 28 .
27 BP defines total proved reserves of coal as "Generally taken to be those quantities that geological and engineering information indicates with reasonable certainty can be recovered in the future from known reservoirs under existing economic and operating conditions. The data series for total proved coal reserves does not necessarily meet the definitions, guidelines and practices used for determining proved reserves at company level…" BP Statistical Review of World Energy 2017, p36. Clifford is an exploration project owned by Stanmore Coal and located in the Surat Basin.
During 2016, the project completed a drilling program, reported an updated JORC resource and commenced a mining and infrastructure concept study.
